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(54) LAMINATED THIN FILM DISK FOR LONGITUDINAL RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multilayered magnetic layer exhibiting single 
switching operation with a smooth hysteresis loop by depositing a multilayered magnetic 
layer of two or more layers with crystalline orientation PO[1010] with min. changes in 
the coercive force He of each magnetic layer. 

SOLUTION: A seed layer 12 having B2 structural material, a nonmagnetic base layer 13 
such as chromium and chromium alloy, a magnetic layer 14, a spacer layer 15, a 
magnetic layer 16 and a coating film 17 are sequentially deposited on a substrate 11. The 
seed layer 12 and the base layer 13 are required to enhance PO[1010] in the magnetic 
layers 14, 16. The magnetic layers 14, 16 consist of a cobalt alloy containing platinum 
and chromium and contain additional elements such as tantalum and boron, and for 
example, CoPtCrTa or CoPtCrB. Thereby, the two-layer multilayered magnetic film 
comprising the magnetic layers 14, 16 does not exhibit a two-mode switching effect, so 
that irregularity in the hysteresis loop can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film magnetic disk containing a substrate, the non-ferromagnetism seed layer made to adhere on a substrate, 

the non-ferromagnetism substratum made to adhere on a seed layer, the 1st ferromagnetic layer which has [1010] preferred 

orientations, a non-ferromagnetism spacer layer, and the 2nd ferromagnetic layer which has [1010] preferred orientations. 

[Claim 2] The disk according to claim 1 with which a substratum has [112] preferred orientations. 

[Claim 3] The disk according to claim 1 with which a spacer layer has [1 12] or [1010] preferred orientations. 

[Claim 4] The disk according to claim 1 with which a substratum has [112] preferred orientations and a spacer layer has [1 12] or 

[1010] preferred orientations. 

[Claim 5] The disk according to claim 1 with which a seed layer contains the material which has B-2 structure. 
[Claim 6] The disk according to claim 1 with which a seed layer contains NiAl. 
[Claim 7] The disk according to claim 1 with which a seed layer contains FeAl. 

[Claim 8] The disk according to claim 1 with which a spacer layer has roppo structure including cobalt, chromium, a ruthenium, 
an osmium, or a rhenium. 

[Claim 9] The disk according to claim 1 with which only less than 100 Oes of the coercivity of the 1st ferromagnetic layer and 
the 2nd ferromagnetic layer are different. 

[Claim 10] The disk according to claim 1 with which a disk contains [ a seed layer / including NiAl / a substratum / the 1st 
ferromagnetic layer / a spacer layer / the 2nd ferromagnetic layer ] an enveloping layer further including a cobalt alloy including 
chromium, a ruthenium, an osmium, rheniums, or these alloys including a cobalt alloy including the alloy of chromium or 
chromium. 

[Claim 11] The disk according to claim 10 whose spacer layer thickness a seed layer thickness is for 2nm and 50nm, the 
thickness of a substratum is for lOnm and 80nm, the 1st ferromagnetic layer thickness is for 5nm and 50nm, and is 1 or 20nm. 
[Claim 12] The disk according to claim 10 whose cobalt alloy of the 1st and 2nd ferromagnetic layers is CoPtCrTa, CoPtCrB, or 
CoPtCr. 

[Claim 13] The disk drive containing the thin film magnetic disk containing the 2nd ferromagnetic layer which has the 1st 
ferromagnetic layer which has the motor made to rotate a spindle, the non-ferromagnetism seed layer which is combined with a 
spindle and made to adhere on a substrate, the non-ferromagnetism substratum made to adhere on a seed layer, and [1010] 
preferred orientations, a non-ferromagnetism spacer layer, and [1010] preferred orientations, and the actuator assembly 
containing the head which writes in a magnetic information on a disk when rotating. 

[Claim 14] The disk drive according to claim 13 in which a substratum has [112] preferred orientations, the 1st ferromagnetic 

layer has [1010] preferred orientations, and a spacer layer has [1 12] or [1010] preferred orientations. 

[Claim 15] The disk drive according to claim 13 in which a seed layer contains the material which has B-2 structure. 

[Claim 16] The disk drive according to claim 13 in which a seed layer contains NiAl. 

[Claim 17] The disk drive according to claim 13 in which a seed layer contains FeAl. 

[Claim 18] The disk drive according to claim 13 in which a spacer layer has roppo structure including cobalt, chromium, a 
ruthenium, an osmium, or a rhenium. 

[Claim 19] The disk drive according to claim 13 from which the coercivity of the 1st ferromagnetic layer and the 2nd 
ferromagnetic layer is [ 100 Oes ] different. 

[Claim 20] The disk drive according to claim 13 in which a magnetic disk contains [ a seed layer / including NiAl / a substratum 
/ the 1st ferromagnetic layer / a spacer layer / the 2nd ferromagnetic layer ] an enveloping layer further including a cobalt alloy 
including chromium, a ruthenium, an osmium, rheniums, or these alloys including a cobalt alloy including the alloy of chromium 
or chromium. 

[Claim 21] The disk drive according to claim 13 whose spacer layer thickness a seed layer thickness is for 2nm and 50nm, the 
thickness of a substratum is for lOnm and 80nm, the 1st ferromagnetic layer thickness is for 5nm and 50nm, and is 1 or 20nm. 
[Claim 22] The disk drive according to claim 21 whose cobalt alloy of the 1st and 2nd ferromagnetic layers is CoPtCrTa, 
CoPtCrB, or CoPtCr. 

[Claim 23] The manufacture technique of the thin film disk containing the step which carries out sputtering of the seed layer on a 
substrate, the step which carries out sputtering of the substratum on a seed layer, the step which carries out sputtering of the 1st 
ferromagnetic layer which has [1010] preferred orientations on a substratum, the step which carries out sputtering of the spacer 
layer on the 1st ferromagnetic layer, and the step which carries out sputtering of the 2nd ferromagnetic layer which has [1010] 
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preferred orientations. 

[Claim 24] Technique according to claim 23 a seed layer is the material which has B-2 structure. 

[Claim 25] The technique according to claim 23 of being the material whose seed layer is NiAl, FeAl, or NiCr. 

[Claim 26] Technique according to claim 23 a seed layer is the material which is NiAl, a substratum is Cr or Cr alloy, and the 1st 

and 2nd ferromagnetic layers are cobalt alloys. 

[Claim 27] Technique according to claim 23 a substratum has the preferred orientation of [1 12]. 

[Claim 28] Technique according to claim 23 a spacer layer has the preferred orientation of [1 12] or [1010], 



[-Translation-done.]. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the field of data storage, such as a disk drive which has 
a thin film magnetic disk. Specifically, this invention relates to the thin film magnetic disk which has two or more magnetic 
layers. 

[0002] , 
[Description of the Prior Art] Generally the magnetic-recording disk in the conventional drive assembly consists of a substrate, 
the substratum which consists of the thin film of chromium (Cr) or Cr alloy, the magnetic-alloy layer of the cobalt base made to 
adhere on a substratum, and the protective-covering layer on a magnetic layer. Various disk substrates, such as NiP covering 
AlMg, glass, glass ceramics, and glass carbon, have been used. The microstructure parameter of a magnetic layer, i.e., a crystal 
preferred orientation, (PO), a grain size number, and the magnetic exchange decoupling between grain play an important role in 
a control of the recording characteristic of a disk. Cr substratum is used in order to mainly control microstructure parameters, 
such as PO of the magnetic alloy of the cobalt base, and a grain size number. The exclusive orientation as which various POs of a 
material which form a layer on a disk are not necessarily regarded by the material is not restricted, but is only orientation only 
main. If Cr substratum is made to adhere at an elevated temperature on AlMg substrate by which NiP covering was carried out, 
[100] preferred orientations (PO) will usually be formed. This PO promotes epitaxial growth of [1 120] cobalt [ hep ] (Co) alloy 
of PO, and its magnetic performance in a disk flat surface improves by it. [1 120] As for PO, the (1 120) flat surface points out the 
layer of almost parallel roppo structure to a membranous front face. Similarly, as for [1010] PO, the (1010) flat surface points 
out the layer of almost parallel roppo structure to a membranous front face. Since nucleation and growth of Cr on glass and 
almost all nonmetallic substrates or Cr alloy substratum differ from those nucleation and growth on a NiP covering AlMg 
substrate sharply, as compared with the medium formed on the NiP covering AlMg substrate, a noise becomes large in many 
cases under the adhesion condition that the medium manufactured on the glass substrate is the same. This sake needs to use an 
initial layer (it is called a seed layer) on a substrate. In order to control the nucleation of a substratum, and growth, a seed layer is 
formed between an alternative substrate and a substratum, and a substratum affects a magnetic layer further. Some materials, 
such as aluminum, Cr, CrNi and Ti on glass and a non-noble-metals substrate, nickeBP, and MgO, Ta, C, W, Zr, AIN, NiAl, are 
proposed as a seed layer, for example, "Seed Layer induced (002) crystallographic texture in NiAl underlayerses", such as Lee 
(Lee), ~ J.Appl and Phys. ~ 79 (8), April 15, 1996, and p.4902ff » reference By the single magnetic layer disk, after rough 
phosphorus (Laughlin) etc. uses NiAl seed layer, it is writing about the technique of using Cr substratum and CoCrPt magnetic 
layer with a thickness of 2.5nm. NiAl seed layer which has Cr substratum was called what incorporates [1010] textures in a 
magnetic layer. ("The Control and Characterization of the Crystallographic Textureof Longitudinal Thin Film Recording Media" 
IEEE Trans.Magnetic.32(5), September, 1996, and 3632) . 

[0003] The enhancement in the signal-to-noise ratio (SNR) of a thin film disk media is still one of the big technical probrems in 
high-density record technique. In order to reduce a medium noise, various technique, such as selection of a low noise alloy, a 
suitable design of a substratum, adjustment of an adhesion parameter, and lamination of a magnetic layer, has been proposed. A 
laminating disk has a magnetic layer more than two-layer [ which was separated in the spacer layer ]. For example, ********** 
(Ahlert) etc. has indicated the laminating disk which has an AlMg/NiP substrate and the layer of CoPtX alloy of six layers or 
CoNiX alloy separated by Cr, CrV, and Mo layer by the U.S. patent of No. 5051288 by which common transfer was carried out. 
[0004] Although it is known that lamination of the magnetic layer of a thin film disk will reduce a medium noise, since the 
coercivity (He) of each stack-like magnetic layer may differ greatly, generally a laminating medium shows 2 mode switching 
operation. The laminating medium equipped with optimum performance needs to show only a switching operation of one type. It 
means that this must have He which the stack-like magnetic layer resembled closely extremely. In the case of the magnetic alloy 
of most which is used by thin film disk technique, He is the function of adhesion temperature. That is, He becomes high with 
substrate temperature. Although the sputtering system used for mass production method of a magnetic disk is equipped with the 
function to heat a substrate beforehand, the advance time of a sputtering process follows on passing, and the temperature of a 
substrate falls. Therefore, if sputtering of the laminating magnetic layer is carried out on the substrate which it preheated, it will 
adhere to the 2nd layer at temperature lower than it, and, generally He will become lower. If He of the 2nd layer falls, it will 
become the cause which deflection (kink) produces in the smooth inclination of the hysteresis loop near the zero remnant 
magnetism status at least. The typical hysteresis loop of a single magnetic layer (Cr/CoPtCrTa) and a two-layer laminating MAG 
layer (Cr/CoPtCrTa/Cr/CoPtCrTa) is shown in the drawing 3 (a) and the drawing 3 (b), respectively. The kink of the hysteresis 
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of a cascade screen is known clearly. As for presence of this kink, this layer shows having two switching characteristics, and the 
record performance of the disk in high-density record falls by it. Therefore, in order to lose this kink, or in order [ being possible 
] to restrict and to lessen, it is desirable to design the laminating medium without 2 mode switching operation. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the thin film disk which has the laminating magnetic 

layer which shows the single switching operation which becomes the smooth hysteresis loop. 

[0006] 

[Means for Solving the Problem] The design of the thin film disk equipped with the laminating magnetic layer used by the disk 
drive is explained. This disk reduces a noise, and shows a single switching operation, and, as a result, its record performance in 
the disk drive which uses a disk improves. This improved type disk is formed by making the laminating magnetic layer more than 
Iw^la^pnwhiclf^ 

is formed by making B-2 structure seed layers, such as NiAl and FeAl, and the suitable substratum with [1 12] PO adhere. The 
disk which used this invention has the minimum hysteresis loop with the smooth indication of 2 mode switching. As for a seed 
layer, it is desirable that it is NiAl, and, as for a substratum, it is desirable that they are Cr or Cr alloy. As for a magnetic layer, it 
is desirable that they are CoPtCr, CoPtCrTa, or CoPtCrB. Although making from the same material as a substratum is desirable 
as for the spacer layer between magnetic layers, different materials, such as roppo crystal materials, such as Ru, are sufficient as 
it, for example. Since it is thought that the disk of this invention has few dependences to the substrate temperature of He of the 
magnetic layer equipped with [1010] PO, the manufacture ease in a standard extensive sputtering system is high. 
[0007] 

[Embodiments of the Invention] Drawing 1 is a plan showing the disk drive of the conventional technique which equipped 
carrying out this invention with the useful rotated type actuator, this system -- an inn -- a hub -- one or more magnetic-recording 
disks 1 1 1 attached in the spindle 1 12 rotated by the electric motor (not shown) are included By the actuator assembly 1 15, the 
slider 120 containing one or more read/write heads is supported. This assembly consists of two or more actuators and sliders 
which have been arranged in the shape of a perpendicular stack, and when the actuator has shunted with the time of the disk not 
rotating in support of the slider in contact with the front face of a disk, it is not made not to contact it. When the voice-coil motor 
(VCM) 116 makes the actuator assembly 115 rock focusing on a shaft 1 17, an assembly 1 15 is moved on the basis of a disk. The 
head is held in the air bearing slider adjusted so that it might rise to surface to the upper part of the front face of a disk, while 
rotating at sufficient speed typically. When working and the slider have surfaced above a disk, VCM can move a slider to the 
path of the segment which crosses a disk, and it can arrange a head so that the read and writing of a magnetic information may be 
performed from the annular truck formed in the data area 1 14 with which the thin film explained in full detail later was covered. 
The electrical signal exchanged between a head and VCM is transmitted to the electronic instrument 1 19 of a drive by the 
flexible cable 118. During the period which rotation of the time of not operating and a disk puts into operation or stops, a slider 
can be arranged so that it may contact physically on the surface of a disk in a landing zone or contact starting / halt (CSS) field 
113. The CSS field 1 13 is not used for a data storage, even if magnetic covering has extended on the field, it being alike 
un- working using a shunting lamp, and removing a slider from a disk is also known Although the disk drive equipped with the air 
bearing slider was explained, the disk of this invention can be easily used with other storage which has a contiguity or a contact 
record slider. 

[0008] The cross-section layer structure of the operation gestalt of the thin film magnetic disk by this invention is shown in 
drawing 2 . at least one side of a disk — preferably, a thin film layer is made to adhere to both sides, and a data storage area is 
formed in them shading is used in order to distinguish each class -****- it does not pass but neither a color nor specific 
composition is shown Let a substrate 1 1 be AlMg/NiP, glass, or other suiting arbitrary materials. It is B-2 structural material 
which made the seed layer 12 adhere to a substrate directly with the 1 operation gestalt, and it is desirable that it is NiAl. The 
substratum 13 is made to have adhered on a seed layer, and is a non-ferromagnetism material like chromium alloys, such as 
chromium or CrV, and CrTi. The requirement of the seed layer of the disk by this invention and a substratum is increasing 
[1010] PO in a magnetic layer. It is the alloy of the cobalt which contains platinum and chromium typically, and the 1st 
ferromagnetic layer 14 (Magi) can contain additional elements, such as a tantalum and boron, for example, is CoPtCrTa and 
CoPtCrB. The remainder of a typical magnetic layer is Co including the platinum of 4 - 14 atom %, the chromium of 18 - 23 
atom %, and the tantalum of 1 - pentatomic %. The spacer layer 15 is made from a non-ferromagnetism material, and also let it 
be the same material as a substratum by option. As for the 2nd ferromagnetic layer 16 (Mag2), it is desirable that it is the same 
material as Magi. Although the two-layer magnetic layer separated with the nonmagnetic spacer is required at least, the pair of 
additional spacer/magnetic layer can be added. The up layer of option is a protective covering 17, and let it be carbon, 
hydrogenation carbon, or other arbitrary protection materials. Moreover, in order to strengthen adhesion of an enveloping layer 
with this technical field or to increase a degree of hardness, using an additional layer between a magnetic layer and an 
enveloping layer is also known. As for a layer various [ these ], to this contractor, it is desirable to carry out spatter adhesion 
using the technique of a well-known canonical, a target, temperature, and a pressure. Although this invention relates to a 
laminating magnetic layer, adhesion technique and the parameter of it are the same as that of what is used by the single magnetic 
layer disk which used die equivalent material 

[0009] Drawing 5 is a flow chart which manufactures the disk by this invention and which shows the step of law on the other 
hand. Sputtering of all the layers from a seed layer to an enveloping layer can be carried out by the continual process in an in-line 
sputtering system or a single disk system. A present commercial in-line sputtering system can be equipped with the additional 
target and additional multiplex pass path which manufacture the laminating disk structure. A design of an in-line system 
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equipped with an additional target is easy work. The single disk system equipped with the target capacity of six or more pieces 
which can manufacture larninating disk structure is also marketed. As shown in drawing 5 , sputtering adhesion of each class is 
carried out one by one starting with the substrate which can be made into AlMg/NiP, glass, or other suitable materials, after 
making the seed layer 51 adhere first, a substratum 52 is made to adhere, the spacer layer 54 is adhered to the 1st magnetic layer 
53 and a degree, and, next, the 2nd magnetic layer 55 is adhered - making - the spacer/magnetic layer of an addition after that 
by option - an opposite -- 56 is added and a protective covering 57 is made to adhere at the step of the last of option 
[0010] Although it is thought that the relative thickness of a layer is not important for carrying out this invention, the following 
domains are shown as a pointer. As for a seed layer, it is desirable that it is the thickness of 10-50nm. The role of a seed layer is 
promoting [1 12] PO in a substratum and promoting [1010] PO in a magnetic layer after that. Although a substratum is typically 
■thicker than a seed la yer, the ma gnetic prope rties of a disk does not carry out deer change of the substratum only as for v arious 
thickness (for example, 10-80nm). The typical value of the thickness of a substratum is 50nm. The ferromagnetic layers Magi 
and Mag2 etc. can be carried out in thickness of 5-50nm, and are 15nm typically. The thickness of a magnetic layer does not 
need to be equal Usually, as compared with a substratum, a spacer layer is thin and is typically set to l-20nm. Although it is not 
important for use of covering, combination, and thickness carrying out this invention, a typical thin film disk uses covering with 
a thickness of less than 15nm. 

[001 1] The hysteresis loop of a single magnetic layer (NiAl/Cr/CoPtCrTa) is shown in drawing 4 (a), and the loop of the 
two-layer laminating magnetic film (NiAl/Cr/CoPtCrTa/Cr/CoPtCrTa) by this invention is shown in drawing 4 (b). By 2 mode 
switching, unlike the case of the laminating disk of the conventional technique shown in the drawing 3 (b) which irregular nature 
produces in the hysteresis loop, the laminating disk (see the drawing 4 (b)) which carries out this invention does not show the 2 
mode switching effect, and irregular nature does not produce it in the hysteresis loop. It is thought that this result is because a 
coercivity loss of the 2nd layer by fall of adhesion temperature becomes the niinimum by making NiAl seed layer adhere before 
Cr. In order to prove this, the disk equipped with the single magnetic layer (NiAl/Cr/CoPtCrTa) was made to adhere at two kinds 
of temperature corresponding to the adhesion temperature delta of the 1st of a laminated structure, and the 2nd magnetic layer 
which is [ like (or it is exceeded) ] different only about 100 degrees C. In the wide range Cr substratum thickness domain, He of 
an examination disk was maintained in about 100 Oes, and it was shown that He is not a function with powerful adhesion 
temperature. The balance between SNR which improves by lamination, and the falling **** rectangle (S*) and resolution was 
required for the larninating disk of the conventional technique. The laminating disk of this invention will carry out the 
maintenance of the He of each magnetic layer more soon, and makes such balance the minimum by maintaining S* more highly. 
Other advantages are that a manufacture of a disk becomes easier by having lessened the susceptibility by temperature. That is, 
possibility of becoming a specification blank by dispersion in a sputtering system becomes low. 

[0012] Cr has bec structure to NiAl which is a material with a desirable seed layer forming B-2 (cesium chloride) structure. B-2 
structure is the cubic structure which can be explained as two interpenetration simple cubic lattices in which aluminum atom 
occupies one grid and nickel atom occupies the grid of another side and which aligned. Although NiAl has the almost same 
lattice constant as Cr, NiAl tends to form a small grain size number for the combination with nickel atom and aluminum atom, 
and the atomic mobility under adhesion falls by it. Generally the cobalt alloy used by magnetic recording has the roppo 
maximum dense (hep) superior crystal structure. A cube Cr substratum can be made to adhere by PO [100] within the limits of 
usual thickness in the sputtering conditions of canonicals, such as sufficient elevated temperature. This Cr [100] PO promotes 
PO [1 120] in Co alloy magnetic layer. It is said in many cases that this is PO desirable for longitudinal record. As a result of PO 
[1 120], the 2 crystal structures are made so that two or more [1 120] grain which has two direct c axis orientation may be formed 
on given Cr grain. (For example, "Effects of Microstructural Features ON Media Noise in Longitudinal Recording Media" (see 
J.Appl.Phys., V7 3, p. 5 5 66, and 1993) of Nolan (Nolan) and Sinslair (Sinclair).) In order to maintain high He by this orientation, 
hot substrate temperature is required so that sufficient separation (segregation) during 2 crystals may be produced. Therefore, 
membranous He which has [1 120] PO tends [ very ] to be influenced of temperature. Furthermore, it is still difficult to maintain 
the magnetic properties which was fixed with the fixed grain size number in a laminating [1 120] PO layer at the same time it 
maintains the epitaxy between layers. Since the spacer layer Cr must grow on a crystal (2 crystal cluster) smaller than a magnetic 
layer's, it cannot reproduce the original Cr substratum particulate structure. Therefore, in a larninating magnetic medium, [1 120] 
PO is not desirable. By making seed layers, such as NiAl, adhere, [1 12] PO can be induced in Cr (or Cr alloy) substratum. [112] 
By the substratum which has PO, [1010] PO arises epitaxial in the adjoining magnetic layer. Next, while mamtaining PO of 
[1010] by each subsequent magnetic layer by the spacer layer selected pertinently, the grain size number which was fixed 
through the whole inside of structure is maintainable. 

[0013] It is thought that [1010] PO in the magnetic layer produced according to the material structure of a publication on these 
specifications serves as an aid of a reduction of the dependence of He to substrate temperature as a result of [ convenient ] being 
observed about the laminating disk structure of this invention. [1010] PO is maintainable by the 2nd magnetic layer with suitable 
selection and suitable adhesion of a spacer layer. Let a spacer layer material be the cube which has a lattice constant similar to 
PO [112] and Cr. Since Cr and Cr alloy are the same as that of the case of a substratum, they are selection convenient as a spacer 
layer. Moreover, it is also possible to use the spacer which has an hep structure so that [1010] PO may continue through a spacer 
layer. For example, it has the ruthenium (Ru) and roppo structure from which it expands, epitaxial matching of an osmium (Os) 
and a rhenium (Re) is reported, and these were all selected as a spacer layer of a laminating disk. Moreover, it is also predicted 
that the alloys of the roppo material which maintains roppo structure, such as a non-ferromagnetism CoCr alloy of Cr>35 atom 
%, can be used for example. 

[0014] It is suggested that the operation whose FeAl substratum exerts rough phosphorus (Laughlin) etc. on the magnetic 
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properties of the magnetic layer made to adhere on it is similar with NiAl (IEEE Trans. Magnetic. 3 2(5), September, 1996, and 
3632). Therefore, it is appropriate to hint that FeAl which has B-2 structure too as well as NiAl is usable to a seed layer. 
Non-B-2 material of others, such as NiCr which can induce [1 12] PO in Cr or Cr alloy substratum, can also be used. 
[0015] Although composition shown above is shown, without taking the rate of a foreign matter into consideration, even if the 
foreign matter is not always contained in the thin film film, it is known by this contractor that some foreign matters are contained. 
Although a sputtering target is typically specified to be 99.9% or more of purity, the purity of the formed layer may benefit low 
far the foreign matter in a sputtering chamber, or other factors from it. For example, oxygen and hydrogen of an amount which 
cannot be disregarded may mix in a layer with the foreign matter by the air in a chamber. In the case of a certain kind of carbon 
film, hydrogen mixing of pentatomic % was measured within the typical spatter layer. Moreover, it is also known in Cr layer 
-fnrmert-as-a-resultof [-its-]-Cr-target-that Ae-hydrogen_offew_[_usually ] a mounts will be found out. Moreover, the little o peration 
gas in a sputtering system, for example, an argon, may mix in a sputtering layer. With the disk sample given in this specification, 
especially the amount of foreign matters was assumed to be what is usual within the limits of the thin film disk which does not 
measure, therefore this contractor predicts, and by which sputtering was carried out. 

[0016] The thin film disk created by this invention can be used for the data storage in the typical disk drive which uses a 
magnetic-reluctance type head or an induction-type head, and is usable also with the contact record head or the surfacing head. 
This read/write head are arranged on the disk which rotates by the standard method, and performs record or read of a magnetic 
information. 

[0017] As a conclusion, the following matters are indicated about the configuration of this invention. 

[0018] (1) The thin film magnetic disk containing a substrate, the non-ferromagnetism seed layer made to adhere on a substrate, 
the non-ferromagnetism substratum made to adhere on a seed layer, the 1st ferromagnetic layer which has [1010] preferred 
orientations, a non-ferromagnetism spacer layer, and the 2nd ferromagnetic layer which has [1010] preferred orientations. 

(2) A disk given in the above (1) whose substratum has [1 12] preferred orientations. 

(3) A disk given in the above (1) whose spacer layer has [1 12] or [1010] preferred orientations. 

(4) A disk given in the above (1) whose spacer layer a substratum has [112] preferred orientations and has [1 12] or [1010] 
preferred orientations. 

(5) A disk given in the above (1) whose seed layer contains the material which has B-2 structure. 

(6) A disk given in the above (1) whose seed layer contains NiAl. 

(7) A disk given in the above (1) whose seed layer contains FeAl. 

(8) A disk given in the above (1) whose spacer layer has roppo structure including cobalt, chromium, a ruthenium, an osmium, or 
a rhenium. 

(9) A disk given in the above (1) from which only less than 100 Oes of the coercivity of the 1st ferromagnetic layer and the 2nd 
ferromagnetic layer are different. 

(10) A disk given in the above (1) whose disk contains [ a seed layer / including NiAl / a substratum / the 1st ferromagnetic layer 
/ a spacer layer / the 2nd ferromagnetic layer ] an enveloping layer further including a cobalt alloy including chromium, a 
ruthenium, an osmium, rheniums, or these alloys including a cobalt alloy including the alloy of chromium or chromium. 

(1 1) A disk given in the above (10) whose spacer layer thickness a seed layer thickness is for 2nm and 50nm, the thickness of a 
substratum is for lOnm and 80nm, the 1st ferromagnetic layer thickness is for 5nm and 50nm, and is 1 or 20nm. 

(12) A disk given in the above (10) whose cobalt alloy of the 1st and 2nd ferromagnetic layers is CoPtCrTa, CoPtCrB, or 
CoPtCr. 

(13) The disk drive containing the thin film magnetic disk containing the 2nd ferromagnetic layer which has the 1st 
ferromagnetic layer which has the motor made to rotate a spindle, the non-ferromagnetism seed layer which is combined with a 
spindle and made to adhere on a substrate, the non-ferromagnetism substratum made to adhere on a seed layer, and [1010] 
preferred orientations, a non-ferromagnetism spacer layer, and [1010] preferred orientations, and the actuator assembly 
containing the head which writes in a magnetic information on a disk when rotating. 

(14) A disk drive given in the above (13) whose spacer layer a substratum has [112] preferred orientations, the 1st ferromagnetic 
layer has [1010] preferred orientations, and has [1 12] or [1010] preferred orientations. 

(15) A disk drive given in the above (13) whose seed layer contains the material which has B-2 structure. 

(16) A disk drive given in the above (13) whose seed layer contains NiAl. 

(17) A disk drive given in the above (13) whose seed layer contains FeAl. 

(18) A disk drive given in the above (13) whose spacer layer has roppo structure including cobalt, chromium, a mtheniurn, an 
osmium, or a rhenium. 

(19) A disk drive given in the above (13) from which the coercivity of the 1st ferromagnetic layer and the 2nd ferromagnetic 
layer is [ 100 Oes ] different. 

(20) A disk drive given in the above (13) whose magnetic disk contains [ a seed layer / including NiAl / a substratum / the 1st 
ferromagnetic layer / a spacer layer / the 2nd ferromagnetic layer ] an enveloping layer further including a cobalt alloy including 
chromium, a ruthenium, an osmium, rheniums, or these alloys including a cobalt alloy including the alloy of chromium or 
chromium. 

(21) A disk drive given in the above (13) whose spacer layer thickness a seed layer thickness is for 2nm and 50nm, the thickness 
of a substratum is for lOnm and 80nm, the 1st ferromagnetic layer thickness is for 5nm and 50nm, and is 1 or 20nm 

(22) A disk drive given in the above (21) whose cobalt alloy of the 1st and 2nd ferromagnetic layers is CoPtCrTa, CoPtCrB, or 
CoPtCr. 
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(23) The manufacture technique of the thin film disk containing the step which carries out sputtering of the seed layer on a 
substrate, the step which carries out sputtering of the substratum on a seed layer, the step which carries out sputtering of the 1st 
ferromagnetic layer which has [1010] preferred orientations on a substratum, the step which carries out sputtering of the spacer 
layer on the 1st ferromagnetic layer, and the step which carries out sputtering of the 2nd ferromagnetic layer which has [1010] 
preferred orientations. 

(24) Technique given in the above (23) whose seed layer is the material which has B-2 structure. 

(25) Technique given in the above (23) which is the material whose seed layer is NiAl, FeAl, or NiCr. 

(26) Technique given in the above (23) whose the 1st and 2nd ferromagnetic layers a seed layer is the material which is NiAl, a 
substratum is Cr or Cr alloy, and are cobalt alloys. 

(27) Technique g iven in the above (23) whose substratum has the preferred orientation of [ 1 12] , 

(28) Technique given in the above (23) whose spacer layer has the preferred orientation of [1 12] or [1010]. 



[Translation done.] 
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